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(54) ADSORPTION BODY FOR LIPOPOLYSACCHARIDE, NUCLEIC ACID AND 
MICROORGANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable to absorb lipopolysaccharide, nucleic acid and 
microorganism in a short time with reduced energy consumption, less occupied space and high 
absorption performance by immobilizing a chemotherapy drug on an insoluble carrier. 
SOLUTION: A film base material for a porous structural body and a nonporous structural body 
of the insoluble carrier is preferably a cupri-ammonia process regenerated cellulose, a cellulose 
acetate process regenerated cellulose, a stereocomplex of polymethyl methacrylate, a 
polyacrylonitrile based polymer, an ethylene-vinyl alcohol based polymer, a chitosan-vinyl 
alcohol based polymer or the like. As the chemotherapy drug, an amino-sugar based antibiotic 
and the derivative, an aminocyclitol based antibiotic and the derivative, oclarubicin and the 
derivative, actionmycin D and the derivative, bacitracin and the derivative, bleomycin and the 
derivative and the like are preferably used. Immobilization of the chemotherapy drug on the 
porous structural body and the nonporous structural body is performed preferably by covalent 
bonding process free from the stripping of the chemotherapy drug, which is a ligand. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lipopolysaccharide and the nucleic acid which are characterized by fixing a 
chemotherapic drug in insoluble support, and adsorbent of a microorganism. 
[Claim 2] The lipopolysaccharide according to claim 1 characterized by insoluble support being 
the porous film, a nucleic acid, and adsorbent of a microorganism. 

[Claim 3] The lipopolysaccharide according to claim 1 characterized by insoluble support being 
the nonporous film, a nucleic acid, and adsorbent of a microorganism. 

[Claim 4] The lipopolysaccharide according to claim 1 characterized by insoluble support being a 
porous hollow fiber, a nucleic acid, and adsorbent of a microorganism. 

[Claim 5] The lipopolysaccharide according to claim 1 characterized by insoluble support being a 
nonporous hollow fiber, a nucleic acid, and adsorbent of a microorganism. 
[Claim 6] The lipopolysaccharide according to claim 1 characterized by insoluble support 
consisting of a haemocompatibility material, a nucleic acid, and adsorbent of a microorganism. 
[Claim 7] The lipopolysaccharide according to claim 1 characterized by choosing a 
chemotherapic drug from the group which consists of an aminosugar system antibiotic and its 
derivative, a friend NOSAI chestnut toll system antibiotic and its derivative, aclacinomycin A and 
its derivative, actinomycin-D and its derivative, bacitracin and its derivative, bleomycin and its 
derivative, polypeptide antibiotics and its derivative, the doxorubicin and its derivative, the 
doxycycline and its derivative, mitomycin-C and its derivative, a SUTOREPU toss lysine, and its 
derivative, a nucleic acid, and adsorbent of a microorganism, 

[Claim 8] The lipopolysaccharide in a liquid according to claim 1 characterized by making 
association with a chemotherapic drug and support through a spacer, a nucleic acid, and 
adsorbent of a microorganism. 

[Claim 9] The lipopolysaccharide and the nucleic acid which are characterized by separating the 
support which fixed the chemotherapic drug concerned, and the liquid concerned after 
contacting lipopolysaccharide, a nucleic acid and/or the liquid containing a microorganism, and 
the support that fixed the chemotherapic drug according to claim 1, and the adsorption 
treatment approach of a microorganism. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the adsorption separation approach of the 
lipopolysaccharide and the nucleic acid using the lipopolysaccharide which consists of a porous 
film [ which fixed the chemotherapic drug ], nonporous film, and porosity hollow fiber, or a 
nonporous hollow fiber in more detail, a nucleic acid, and the adsorbent and the adsorbent 
concerned of a microorganism, and a microorganism about lipopolysaccharide, a nucleic acid and 
the lipopolysaccharide that used the adsorbent of a microorganism, and it, a nucleic acid, and the 
adsorption treatment approach of a microorganism. 
[0002] 

[Description of the Prior Art] Lipopolysaccharide (following lipopolysaccharide: called endotoxin) 
is the physiological active substance which constitutes the cell wall of a gram negative, and 
about 2,000 molecular weight Lipid A combined with protein is the core of activity. The adsorption 
treatment approach of the nucleic acid by chitosan which the adsorption treatment approach of 
the lipopolysaccharide concerned is considered variously, for example, is indicated by JP,3- 
109397,A and JP,3-109940,A, and endotoxin is learned. Moreover, the artificers of this invention 
also invented the adsorption treatment approach of lipopolysaccharide, and have attained to 
application (patent No. 1865284). Furthermore, the artificers of this invention are application 
settled also about the adsorbent of the lipopolysaccharide which fixed chemotherapic drugs 
other than an aminosugar system antibiotic, and the adsorbent of the lipopolysaccharide which 
fixed the chemotherapic drug by photochemical reaction. Furthermore, the artificers of this 
invention invented the quantum approach of lipopolysaccharide, and have attained to application 
again (patent No. 269041 5). 

[0003] When lipopolysaccharide trespasses upon the Homo sapiens inside of the body through a 
parenteral solution etc., a chill, generation of heat, etc. are caused. Moreover, Gram negative 
bacterium trespasses upon the Homo sapiens inside of the body to which immunological 
competence fell, the various cures for endotoxin removal are taken against the endotoxinemia 
produced when a lot of lipopolysaccharide is produced in a Homo sapiens body, and the 
effectiveness of endotoxin removal is reported by the animal experiment 

[0004] The polymyxin fixed fiber which carried out covalent bond of the polymixin B which is an 
object antibiotic to polystyrene is used for removal of the lipopolysaccharide of current and the 
Homo sapiens inside of the body by the direct blood perfusion method (DHP). in a polymyxin 
fixed fiber packed column, it fills up with 56g polymyxin fixed fiber with a physiological salt 
solution, and although adsorption of 1.1-microgram lipopolysaccharide of a theory top is enabled, 
adsorption of 200pg lipopolysaccharide comes out of it at most in fact Moreover, it is thought 
that the biocompatibility of polymyxin fixed fiber (polystyrene) is not necessarily enough, 
adsorption of a platelet is accepted or activation of complement starts it 
[0005] The cause with little amount of adsorption of the lipopolysaccharide to the above- 
mentioned polymyxin fixed fiber packed column can consider that there is little absolute 
magnitude of the ligand on a polymyxin fixed fiber packed column, and that the contact time of 
blood and a polymyxin fixed fiber packed column is short. Moreover, the cause that adsorption of 
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a platelet is accepted, and the cause by which activation of complement takes place can 
consider that the haemocompatibility of polymyxin fixed fiber is inadequate, and that the contact 
time rate of blood and a polymyxin fixed fiber packed column is early. 

[0006] Since the adsorption treatment agent (patent No. 1865284) of the lipopolysaccharide 
which becomes invention of the artificers of this invention fixed the aminosugar system antibiotic 
in gel (bead), in order to acquire the high rate of flow, it needed to apply high pressure, and had 
the fault that dynamic adsorption capacity decreased, in the high rate of flow. 
[0007] The greatest advantage by dissociating by the film is in energy saving. So, filtration 
demarcation membranes, such as a reverse osmotic membrane (RO), ultrafiltration membrane 
(UF), and a membrane filter (MF), are broadly used in fields, such as semi-conductor industry, a 
pharmaceutical industry, and food stuff industry. On the other hand, it is proposed by Brandt and 
others that it is going to use porous membrane not as the above filtration film but as adsorbent 
(782 S. Brandt et al M Bio/Technology, 6,779- 1988). 

[0008] It is described that ideal adsorbent for Brandt and others to do adsorption recovery of 
the protein like a chromatography has thin thickness, and area is the porous big structure, i.e., 
the porous film. The ideal adsorbent which Brandt and others proposes is a short time, energy 
saving, and space-saving, and I hear that protein is performed with high recovery, and it is, and 
can be interpreted as the proposal which is going to attain increase in efficiency (energy saving) 
by applying the porous structure to the field by which affinity adsorption and separation are 
carried out using gels, such as current sepharose gel. Brandt and others is producing the porous 
film which fixed protein A as ligand of protein adsorption (the above-mentioned reference). 
Moreover, Saito and others has also proposed the porous hollow fiber which carried out radiation 
graft polymerization of the ligand aiming at protein recovery, extensive production which can 
make the fixed consistency of ligand high and from which ligand cannot be desorbed easily is 
possible for the approach concerned — etc. — there is an advantage. 

[0009] In the porous hollow fiber for hemodialysis, it is said by making blood throughput per 
permeable membrane into 4 ml/min - 6 ml/min that it is possible to make the amount of 
adhesion of a platelet into min (Ken-ichi Kokubo et al.: high performance membrane'96, 52-55). 
When the blood throughput concerned is converted into the hemodialyzer of 10,000 permeable 
membrane, it is equivalent to blood throughput 200 ml/min - 300 ml/min. If it is going to realize 
the blood throughput concerned by gel and the rate of flow is carried out early, the amount of 
association of the sorbate to ligand decreases extremely, and sufficient adsorption activity 
cannot be demonstrated like the above-mentioned polymyxin fixed fiber packed column. 
[0010] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is in solution of said 
trouble. That is, it is shown in that it is going to attain increase in efficiency (energy saving) by 
applying the porous structure to a medical-application way among the fields by which affinity 
adsorption and separation are carried out using gels, such as current sepharose, and applying the 
nonporous structure to an industrial way. If it puts in another way, it is in offering the 
lipopolysaccharide of a short time, energy saving, space-saving, and the high adsorption engine 
performance, a nucleic acid, and microorganism adsorbent. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as a result of 
the artificer of this invention repeating various researches, the porous structure (and nonporous 
structure) which fixed the chemotherapic drug carried out adsorption treatment of 
lipopolysaccharide, a nucleic acid, and the microorganism good, it discovered also fulfilling a short 
time, energy saving, and space-saving conditions, and this invention was completed. 
[001 2] That is, this invention has the following configurations. 

(1) The lipopolysaccharide and the nucleic acid which are characterized by fixing a 
chemotherapic drug in insoluble support, and adsorbent of a microorganism. 

(2) Lipopolysaccharide given in (1) characterized by insoluble support being the porous film, a 
nucleic acid, and adsorbent of a microorganism. 

(3) Lipopolysaccharide given in (1) characterized by insoluble support being the nonporous film, a 
nucleic acid, and adsorbent of a microorganism. 
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(4) Lipopolysaccharide given in (1) characterized by insoluble support being a porous hollow fiber, 
a nucleic acid, and adsorbent of a microorganism. 

(5) Lipopolysaccharide given in (1) characterized by insoluble support being a nonporous hollow 
fiber, a nucleic acid, and adsorbent of a microorganism. 

(6) Lipopolysaccharide given in (1) characterized by insoluble support consisting of a 
haemocompatibility material, a nucleic acid, and adsorbent of a microorganism. 

(7) Lipopolysaccharide given in (1) characterized by choosing a chemotherapic drug from the 
group which consists of an aminosugar system antibiotic and its derivative, a friend NOSAI 
^chestnut toll system antibiotic and its derivative, aclacinomycin A and its derivative, 
actinomycin-D and its derivative, bacitracin and its derivative, bleomycin and its derivative, 
polypeptide antibiotics and its derivative, the doxorubicin and its derivative, the doxycycline and 
its derivative, mitomycin-C and its derivative, a SUTOREPU toss lysine, and its derivative, a 
nucleic acid, and adsorbent of a microorganism. 

(8) The lipopolysaccharide in a liquid given in (1) characterized by making association with a 
chemotherapic drug and support through a spacer, a nucleic acid, and adsorbent of a 
microorganism. 

(9) The lipopolysaccharide and the nucleic acid which are characterized by separating the 
support which fixed the chemotherapic drug concerned, and the liquid concerned after 
contacting lipopolysaccharide, a nucleic acid and/or the liquid containing a microorganism, and 
the support that fixed the chemotherapic drug of a publication in (1), and the adsorption 
treatment approach of a microorganism. 

[0013] 

[Embodiment of the Invention] The film material of the porous structure used for the adsorbent 
of the lipopolysaccharide of this invention, a nucleic acid, and a microorganism, and the 
imperforation structure A cupro ammonium process regenerated cellulose, a cellulose acetate 
method regenerated cellulose, The stereo complex of a polymethyl methacrylate, the poly acrylic 
nitril system, An ethylene-vinyl alcohol system copolymer, a chitosan-vinyl alcohol system 
copolymer, Although it is desirable that it is in any of synthetic polyamino acid, a playback 
collagen, polyether carbonate, polysulfone, polyether sulphone, a chitin, chitosan, a polymer alloy, 
polysulfone, and polymethylmethacrylate, it is not necessarily limited to these. About the 
material lacked in haemocompatibility among the film materials concerned, it is desirable to use 
it, giving haemocompatibility. 

[0014] Moreover, as for a film gestalt, it is desirable that they are asymmetric membrane or 
bipolar membrane. Furthermore, it is desirable to be a spiral, to be a hollow filament, or that a 
modular format is tubular, moreover, a hole — although it is desirable that they are homogeneity 
structure, gradient structure, or symmetry gradient structure as for structure, it is not 
necessarily limited to these. The module filled up with the imperforation structure used in 
addition to a medical-application way does not need the entrance of dialysing fluid. 
[0015] As for the chemotherapic drug used for the adsorbent of the lipopolysaccharide of this 
invention, a nucleic acid, and a microorganism, it is desirable to choose from the group which 
consists of an aminosugar system antibiotic and its derivative, a friend NOSAI chestnut toll 
system antibiotic and its derivative, aclacinomycin A and its derivative, actinomycin-D and its 
derivative, bacitracin and its derivative, bleomycin and its derivative, polypeptide antibiotics and 
its derivative, the doxorubicin and its derivative, the doxycycline and its derivative, mitomycin-C 
and its derivative, a SUTOREPU toss lysine, and its derivative. When using it in large quantities 
as an industrial way, it is more desirable to choose the streptomycin of a low price, amikacin, 
colistin, etc. from these groups. 

[0016] Immobilization with the porous structure and the nonporous structure which are used for 
the adsorbent of the lipopolysaccharide of this invention, a nucleic acid, and a microorganism, 
and a chemotherapic drug has the desirable covalent binding procedure with which the 
chemotherapic drug which is ligand does not exfoliate. As long as it is a covalent binding 
procedure, which approach may be used among a cyanogen bromide method, the oxirane method, 
the divinyl sulfone method, the glutaraldehyde method, an acid-anhydride method, the N-hydroxy 
SAKUSHI imide method, the diazo coupling method, the approach using this reactant bivalence 
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reagent, the approach using a different reactivity bivalence reagent, a photochemical-reaction 
method, etc. When the porous structure has a reactant functional group and it does not have a 
reactant functional group using a covalent binding procedure, it is desirable to use a 
photochemical-reaction method, a graft polymerization method, etc* Moreover, it is desirable to 
perform immobilization with the porous structure and the nonporous structure, and a 
chemotherapic drug through spacers, such as a polyethylene glycol and hexa CHIREN diamine, 
and, as for a spacer, it is more desirable that it is a hydrophilic spacer. 

[0017] Use is presented with them, after the porous structure and the nonporous structure in 
connection with this invention prepared by the above-mentioned approach consider as a module 
and sterilize. The porous structure concerned is used for lifesaving of a septicemia patient, 
preparation of a pyrogen free solvent, etc. in a medical field, and the nonporous structure 
concerned is used for preparation of a pyrogen free-lancer s product, preparation of a pyrogen 
free-lancer s solvent, etc. in fields, such as a pharmaceutical industry and food stuff industry. 
[0018] 

[Example] An example explains this invention to a detail further. This invention is not limited at 
all by the example. 
[0019] «example 1.» 

— Preparation of a streptomycin fixed hollow fiber — The module which fixed streptomycin on 
the front face inside a hollow fiber was prepared by processing a streptomycin phosphate buffer 
for the module (2 the bore of 200 micrometers, 20 micrometers of thickness, 1 95mm of effective 
length, the pore radius of 80A, 1.6m blood volume of 94ml of effective film surface products) 
filled up with the hollow filament made from chitosan according to the approach (50 Akio Kishida, 
raft Yoshito: an artificial organ, 17:47- 1988) of a raft etc. It is distilled water for injection 1,000 
further about the interior of the hollow fiber concerned after 100ml of 1 convention sodium- 
hydroxide solutions washes the interior of the hollow fiber concerned for 5 minutes. It washed by 
ml. The module concerned was saved by 4-degreeC. The amount of immobilization of the 
streptomycin to the hollow fiber concerned was 8 microgram/cm-2. 

[0020] «example 2.» 

— Adsorption of the lipopolysaccharide by the streptomycin fixed hollow fiber — The 1,000ml 
closed circuit incorporating the streptomycin fixed hollow fiber restoration module which 
prepared 1,000ml (E. coli 015 origin : 1 ng/ml) of 1% albumin solutions containing 
lipopolysaccharide, and was prepared in the example 1 was produced. Recycling was carried out 
in QB=100ml and the sampling was performed after 30 minutes, 60 minutes, and 120 minutes at 
the time of initiation. The dialysing fluid flow rate was passed by 500 ml/min. LAL activity was 
measured about sampling liquid. LAL activity was measured by end spacy and the KAINE tick 
method (Seikagaku make). Consequently, the lipopolysaccharide content of a sample was 0.93 
ng/ml at the time of initiation. Moreover, each lipopolysaccharide content of an after [120 
minutes ] sample was below limit of detection after 30 minutes and 60 minutes. 

[0021] «example 3.» 

— Preparation of a colistin fixed hollow fiber — the dialyzer (MC120) which fixed colistin through 
the polyethylene glycol according to the approach (50 Akio Kishida, raft Yoshito: an artificial 
organ, 17:47- 1988) of a raft etc. on the front face inside a cellulose wall (KYUPURO fan film) 
was prepared. It is distilled water for injection 1,000 further about the interior of the hollow fiber 
concerned after 100ml of 1 convention sodium-hydroxide solutions washes the interior of the 
dialyzer concerned for 5 minutes. It washed by ml. The amount of immobilization of the colistin 
to the hollow fiber concerned was 10 microgram/cm-2. 

[0022] «example 4.» 

— Adsorption of the lipopolysaccharide by the colistin fixed hollow fiber — The 1,000ml closed 
circuit incorporating the colistin fixed hollow fiber restoration module which prepared 1,000ml 
(Acinetobacter calcoaceticus origin: 1 ng/ml) of heparinize cow blood containing 
lipopolysaccharide, and was prepared in the example 3 was produced. Recycling was carried out 
in QB=100ml and the sampling was performed after 30 minutes, 60 minutes, and 120 minutes at 
the time of initiation. The dialysing fluid flow rate was passed by 500 ml/min. LAL activity was 
measured about sampling liquid. LAL activity was measured by end spacy and the KAINE tick 
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method (Seikagaku make). Consequently, the lipopolysaccharide content of a sample was 0.92 
ng/ml at the time of initiation. Moreover, each lipopolysaccharide content of an after [120 
minutes ] sample was below limit of detection after 30 minutes and 60 minutes. 
[0023] «example 5.» 

— Amikacin graft polymerization reaction to a cellulose flat film — The KYUPURO fan film 
(product made from ENKA) reproduced with the cupro ammonium process was put into the test 
tube with a stopper, and 20ml (concentration : 10mg/(ml)) of amikacin phosphate buffers and 1ml 
(nitric-acid acidity) of Ce2+ water solutions of 0.1mmol(s) were added. Next, argon gas was 
blown into the test tube with a stopper concerned for 15 minutes. Next the test tube with a 
stopper concerned was made to react with the thermostat of 40-degreeC for 1 hour. Next, 
100ml of distilled water for injection washed the KYUPURO fan film concerned. Furthermore, it is 
distilled water for injection 1,000 further about the KYUPURO fan film concerned after 100ml of 

1 convention sodium-hydroxide solutions washes the KYUPURO fan film concerned for 5 
minutes. It washed by ml. The amount of immobilization of the amikacin to the hollow fiber 
concerned was 1 2 microgram/cm-2. 
[0024] «example 6.» 

Adsorption of the lipopolysaccharide by the amikacin graft cellulose flat film It is a spiral 

mold module (the flat film of two sheets is pasted up in the shape of an envelope) about the 
amikacin graft cellulose flat film prepared in the example 5. It considers as the thing of the 
structure involved in the central tube in the shape of a sushi roll with seaweed with the spacers 
(plastic net etc.) which connect the end opened wide to catchment tubing (central tube with 
which many holes opened), and pass a feedwater. After 100ml of 1 convention sodium-hydroxide 
solutions washes the interior of the spiral mold module concerned for 5 minutes, it is distilled 
water for injection 1,000 further. It washed by ml and considered as the pyrogen free-lancer. 
100ml (E. coli0111 origin : 1 ng/ml) of 1% albumin solutions of lipopolysaccharide was applied to 
the spiral mold module concerned. LAL activity was measured about effluent LAL activity was 
measured by end spacy and the KAINE tick method (Seikagaku make). The lipopolysaccharide 
content of effluent was below limit of detection. 
[0025] «example 7.» 

— Preparation of a SUTOREPU toss lysine fixed chitosan hollow fiber — The SUTOREPU toss 
lysine was fixed by the glutaraldehyde method to the mini module (the outer diameter of 7mm of 
0.01mm [ of film surface products in dryness ] 2 and the bore of 180mm, 15cm of effective 
length, 120 numbers, and module end jointing, die length of 15mm of module end jointing) filled up 
with the hollow filament made from chitosan. The amount of immobilization of the SUTOREPU 
toss lysine to the hollow fiber concerned was 10 microgram/cm-2. 

[0026] «example 8.» 

— Adsorption of the lipopolysaccharide by the SUTOREPU toss lysine fixed chitosan hollow 
fiber — Lipopolysaccharide content heparinize cow blood (E. coli 0111 origin lipopolysaccharide : 
20 ng/ml content) was applied to the SUTOREPU toss lysine fixed chitosan hollow fiber 
restoration module prepared in the example 7, and the module concerned was passed by rate- 
ofHlow 3 ml/min. The phosphate buffer (pH7.0) was used for dialysing fluid. About the module 
passage cow blood which carried out perchloric acid processing, the quantum of the 
lipopolysaccharide was carried out by the Limulus test (the solidifying method: Wako Pure Chem 
make) and the approach (and spacy: Seikagaku make) by the chromophoric substrate. 
Lipopolysaccharide was undetectable by neither of the approaches (it was below limit of 
detection). Moreover, the quantum of lipopolysaccharide was performed by this invention 
persons' approach (patent No. 2690415) about the module passage cow blood concerned. 
Lipopolysaccharide was undetectable also by the approach concerned (it was below limit of 
detection). 

[0027] «example 9.» 

— Amikacin graft polymerization reaction to a KYUPURO fan flat film — a radical polymerization 

— 2-(4-azide benzoyloxy) ethyl methacrylate: — styrene: — the ternary polymerization object 
(brewing mole ratio 3:6:1) (henceforth, PASN) of O-nitrobenzyl acrylate was compounded. 
Ultraviolet rays were irradiated, after applying said PASN to the KYUPURO fan film reproduced 
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with the cupro ammonium process and forming a thin film. Next, it was immersed in the 
phosphate buffer solution containing 1% of amikacin, and a water-soluble carbodiimide, and the 
KYUPURO fan film concerned was made to react at 37 degrees C for 16 hours. Next, 1,000ml of 
distilled water for injection washed. Next, distilled water for injection 1,000 after the sodium- 
hydroxide water solution of 1 convention washes the KYUPURO fan film concerned for 5 minutes 
It washed and dried by ml. 
[0028] «example 10.» 

Adsorption of the Escherichia coli by the amikacin graft KYUPURO fan flat film It is a 

SUPARARU mold module (the flat film of two sheets is pasted up in the shape of an envelope) 
about the amikacin graft KYUPURO fan flat film prepared in the example 9. It considers as the 
thing of the structure involved in the central tube in the shape of a sushi roll with seaweed with 
the spacers (plastic net etc.) which connect the end opened wide to catchment tubing (central 
tube with which many holes opened), and pass a feedwater. After 100ml of sodium-hydroxide 
water solutions of 1 convention washed for 5 minutes, pyrogen free distilled water fully washed 
further. 50ml (1x104 cells/ml) of Escherichia coli (E. coli 0-157) suspension was made to apply 
and flow into the module concerned. 0.1ml of effluent was scattered on the ordinary agar plate, 
and formation of a colony was observed 24 hours after (it carries out about 10ml [ of effluent ] : 
100 sheets). Consequently, Escherichia coli was undetectable about 10ml of effluent. 
[0029] «example 11.» 

— Preparation of a streptomycin fixed carboxyl methyl chitin hollow fiber — Mini module filled 
up with the carboxyl methyl chitin hollow filament (0.01mm 2 and the bore of 180mm of film 
surface products in dryness) 16cm of effective length, 100 numbers, the outer diameter of 7mm 
of module end jointing, It dissolves in the phosphate buffer solution of pH7.4 to the interior with 
a die length [ of module end jointing ] of 15mm. The BlS(sulfosucciniml) suberate (BS) (product 
made from Pierce chemcal Company) solution prepared to 1% of concentration was circulated for 
60 minutes. Next, inside the hollow fiber concerned, the phosphate buffer solution was circulated 
for 30 minutes, and was washed. Next, it dissolved in the phosphate buffer solution of pH7.4 
inside the hollow fiber concerned, and the streptomycin solution prepared to 1% of concentration 
was circulated at 4 degrees C all night Finally, the interior of the hollow fiber concerned was 
made to circulate through glycine solution-tris buffers (pH8.0) for 9 hours, the unreacted active 
group was blocked, and 100ml of phosphate buffers washed. The amount of immobilization of the 
streptomycin to the hollow fiber concerned was 9 microgram/cm-2. 

[0030] «example 12.» 

— Adsorption of the Escherichia coli origin DNA by the streptomycin fixed carboxyl methyl 
chitin hollow fiber — After 100ml of sodium-hydroxide water solutions of 1 convention washed 
the streptomycin fixed carboxyl methyl chitin hollow fiber prepared in the example 11 for 5 
minutes, pyrogen free distilled water fully washed further. 50ml (DAN concentration : 1 
microgram/(ml)) of Escherichia coli (E. coli 0-157) origin DNA solutions was made to apply and 
flow into the module concerned. DAN was not detected although DAN was detected about 
effluent 

[0031] «example 13.» 

— Preparation of a streptomycin fixed carboxyl methyl chitin hollow fiber — Mini module filled 
up with the carboxyl methyl chitin hollow filament (0.01mm 2 and the bore of 180mm of film 
surface products in dryness) 16cm of effective length, 100 numbers, the outer diameter of 7mm 
of module end jointing, It dissolves in the phosphate buffer solution of pH7.4 to the interior with 
a die length [ of module end jointing ] of 15mm. The 1 -ethyl -3(3-diethylaminopropyl) 
carbodiimidehydrochloride (ECD) solution prepared to 1% of concentration was circulated for 60 
minutes. Next, inside the hollow fiber concerned, the phosphate buffer solution was circulated for 
30 minutes, and was washed. Next, it dissolved in the phosphate buffer solution of pH7.4 inside 
the hollow fiber concerned, and the streptomycin solution prepared to 1% of concentration was 
circulated at 4 degrees C for 10 hours. Finally, the interior of the hollow fiber concerned was 
made to circulate through glycine solution-Iris buffers (pH8.0) for 9 hours, the unreacted active 
group was blocked, and the phosphate buffer washed 3 times. The amount of immobilization of 
the streptomycin to the hollow fiber concerned was 10 microgram/cm-2. 
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[0032] «example 14.» 

— Adsorption of the Escherichia coli origin DNA by the streptomycin fixed carboxyl methyl 
chitin hollow fiber — After 100ml of sodium-hydroxide water solutions of 1 convention washed 
the streptomycin fixed carboxyl methyl chitin hollow fiber prepared in the example 13 for 5 
minutes, pyrogen free distilled water fully washed further. 50ml (DAN concentration: 10 pg/ml) of 
Escherichia coli (E. coli 0-157) origin DNA solutions was made to apply and flow into the module 
concerned. DAN was not detected although DAN was detected about effluent 

[0033] «example 15.» 

— Preparation of a streptomycin fixed nonporous hollow fiber — The module which fixed 
streptomycin on the front face was prepared by processing a streptomycin phosphate buffer for 
the module (2 the bore of 200 micrometers, 20 micrometers of thickness, effective length of 
195mm, 1.5m blood volume of 90ml of effective film surface products) filled up with the 
nonporous hollow filament made from chitosan according to the approach (50 Akio Kishida, raft 
Yoshito: an artificial organ, 17:47- 1988) of a raft etc. After 100ml of sodium-hydroxide water 
solutions of 1 convention washed the interior of the dialyzer concerned for 5 minutes, pyrogen 
free distilled water fully washed further. The amount of immobilization of the streptomycin to the 
nonporous hollow fiber concerned was 12 microgram/cm-2. 

[0034] «example 16.» 

— Adsorption of the lipopolysaccharide by the streptomycin fixed nonporous hollow fiber — The 
1,000ml closed circuit incorporating the streptomycin fixed nonporous hollow fiber restoration 
module which prepared 1,000ml (E. coli 015 origin : 1 ng/ml) of 3% interferon solutions containing 
lipopolysaccharide, and was prepared in the example 15 was produced, and recycling was carried 
out in QB=100ml. The sampling was performed after 30 minutes, 60 minutes, and 120 minutes at 
the time of initiation. LAL activity was measured about sampling liquid. LAL activity was 
measured by end spacy and the KAINE tick method (Seikagaku make). Consequently, the 
lipopolysaccharide content of a sample was 0.98 ng/ml at the time of initiation. Moreover, each 
lipopolysaccharide content of an after [ 120 minutes ] sample was below limit of detection after 
30 minutes and 60 minutes. 

[0035] «example 17.» 

— Playback of a streptomycin fixed nonporous hollow fiber — 1,000ml (pH4.05+NaCI 1M) of 
acetic-acid buffer solutions washed the interior of the streptomycin fixed nonporous hollow fiber 
restoration module used in the example 16. Next, 1.000ml (pH8.0+NaCI1M) of tris-HCI buffer 
solutions washed the interior of the module concerned. Furthermore, 1,000ml of distilled water 
for injection washed the interior of the module concerned. Furthermore, after 100ml of sodium- 
hydroxide water solutions of 1 convention washed the interior of the module concerned for 5 
minutes, pyrogen free distilled water fully washed further. The module washed by the approach 
concerned showed adsorption activity comparable as a new preparation. The module washed by 
the approach concerned can maintain 90% of adsorption activity of a new preparation to ten 
washing. 

[0036] Example of «comparison 1 .» 

— The Escherichia coli by the mini module filled up with the hollow filament made from Bemberg, 
Escherichia coli origin lipopolysaccharide, and adsorption test of the Escherichia coli origin DNA 

— Pyrogen free distilled water fully washed the mini module (the outer diameter of 7mm of 
0.01mm [ of film surface products in dryness ] 2 and the bore of 180mm, 16cm of effective 
length, 100 numbers, and module end jointing, die length of 15mm of module end jointing: Asahi 
Chemical make) filled up with the hollow filament made from Bemberg, and it considered as the 
pyrogen free-lancer. 50ml (DAN concentration : 8pg / 1 microgram/(ml)) of Escherichia coli (E. 
coli 0-157) origin DNA solutions was made to apply and flow into the module concerned. The 
dialysing fluid flow rate was passed by 500 ml/min. Most DAN(s) were not adsorbed although 
DAN was detected about effluent. 50ml (1x102 cells/ml) of Escherichia coli (E. coli 0-157) 
suspension was applied, and it was made to flow out about the mini module concerned. Although 
Escherichia coli was detected about effluent, most Escherichia coli was not adsorbed. 50ml (E. 
coli 0111 origin : 10 ng/ml) of 1% albumin solutions of lipopolysaccharide content was applied to 
the module concerned. Although the quantum was performed for lipopolysaccharide about 
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effluent by the Limulus test (the solidifying method: Wako Pure Chem make) and the approach 
(and spacy: Seikagaku make) by the chromophoric substrate, nine to 10 ng/ml lipopolysaccharide 
was detected by any approach. 
[0037] Example of «comparison 2.» 

— Comparison of a cellulose-diacetate film dialyzer and amikacin joint SERURO fine ** — 
According to the approach (dialysis meeting magazines, such as Hiroyoshi etc. Fukui, 26:1267- 
1273 (1993)) of Fukui etc., the graft polymerization of the amikacin was carried out to the 
cellulose-diacetate film dialyzer (1.6m [ of Meltrax160:film surface products ] 2 and the hollow- 
filament bore of 195 micrometers, 30 micrometers of thickness: product made from a **** 
medical department). 200ml (1 ng/ml lipopolysaccharide content) of lipopolysaccharide content 
cow blood which added the sodium citrate (10 ml/l blood) inside the dialyzer concerned was 
circulated for 2 hours. A physiological salt solution was poured in the hollow filament outside. 5ml 
bulk blood was isolated preparatively circulation initiation 30 minutes, 1 hour, and 2 hours after. 
About circulation liquid, the quantum of the lipopolysaccharide was carried out by the Limulus 
test (the solidifying method: Wako Pure Chem make) and the approach (and spacy: Seikagaku 
make) by the chromophoric substrate. Lipopolysaccharide was detected from neither the bulk 
blood 30 minutes after circulation initiation nor the bulk blood 1 hour after circulation initiation 
nor the bulk blood 2 hours after circulation initiation. Next, 200ml (1 ng/ml lipopolysaccharide 
content) of lipopolysaccharide content cow blood which added the above-mentioned sodium 
citrate (10 ml/l blood) to amikacin joint SERURO fine (the amount of amikacin association : 5mg/ 
(ml)) prepared by the approach (patent No. 1865284) of the artificers of this invention was 
applied, and it was made to flow down by rate-of-flow 1 ml/min. The amount of recovery of the 
cow blood 1 hour [ although the quantum of lipopolysaccharide was performed about the flowing- 
down liquid 1 hour after flowing-down initiation by the Limulus test (the solidifying method: Wako 
Pure Chem make) and the approach (and spacy: Seikagaku make) by the chromophoric substrate 
and lipopolysaccharide was detected by neither of the approaches / by the gel concerned ] after 
flowing-down initiation is 60. It was ml. On the other hand, the cow blood obtained by the above- 
mentioned amikacin graft film restoration dialyzer 1 hour after circulation initiation was 200ml 
(lipopolysaccharide content: 1 pg/less than ml). 
[0038] 

[Effect of the Invention] Adsorption of lipopolysaccharide, a nucleic acid, and a microorganism is 
possible by the short time, energy saving, space-saving, and the high adsorption engine 
performance by the porous structure (the porous film and porous hollow fiber) which fixed the 
chemotherapic drug in connection with this invention, and the nonporous structure (the 
nonporous film and an imperforation hollow fiber mainly use the porous structure for a medical- 
application way, and mainly use the nonporous structure for an industrial way.) which fixed the 
chemotherapic drug. Furthermore, the porous structure and the nonporous structure in 
connection with this invention are the field by which the present affinity adsorption separation is 
carried out in the future, and are considered to permute by support, such as sepharose. 
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*i/>vt^fv*^is*G.&m*i&fev>im\\Li- v y * 

AtK^AS 1 0 0 m 1 -e 5 Lfc&, JEfc'V o v 5 

*Ji§ffi f E. c o 1 i O 1 5 7) a#DNA*£j£ (D 
ANJ8S: lW^D^Vml) 5 0mlS:77'7 
-l\ 8fEU£-ti:*:o Wffl«lco^TDAN©Rtil&ff*o 
fc**, DANtt*ttJ$*lft*»ofc. 
[00 3 1] «HKi0iJl 3. » 

hi// h-r'f v'yH^W^^^i'/M 

yfSWfcR^RR — 

(ftjRttR-CORlBttO. 0 1mm 2 , rtg 1 8 
Oram, *!WH6cm, *»10 0*, ^i?*-** 

5 mm) Wrt95{CpH7. 4 © U ^RtttBSfc**? U 
l%(0j8«{C^S!!tfil-e t hy 1-3 (3-d ie 
thylaminopropyl) carbodiim 
idehydrochloride (ECD) 6 

3 0 ^Rl 3 ^ 

*R©rt»fcpH7. 4©y ^RttftKK&AFu 1% 

^*K-M;*tt«* (pH8. o) *9*IKM*& 

*\ *si£;©?s«ssry o y * u wmmmmt 3 @* 



<t#B8¥l 1 -1 6 5 0 6 6 
10 

[0 0 3 2] «$ffi0ll4. )> 

* h-T^WItftJ/Kt'/Wf** 

^f2S*Rte*a*flMto*DNA<Wft* — 
Rttfll 3-eiWU^H'7 , h-7'f->^ltWA'# 
*->/M fvi^f-v^afcRfc 1 »*o*aMbi- h y ? 

1 0 0 m 1 1? 5 L/M£, Hfc/<W a 3? 

*Ji§lS ( E. c o 1 i O 1 5 7) A^DNAjSIK (D 
ANSIS : lOpg/ml) 50ml £77*7-l\ JfEffi 
£-tirfc 0 «a«fco^TDAN©tfcUfcfrfcofc!»«, D 

ANtt<*asft«a»ofc. 

[0 0 3 3] <(^t£fi»J 15. i 

ft 1 9 5 mm, £"2()R®I8 1 . 5 m' , ASft9 0m 
1 ) OSfflA*. &RA : 1 

7:47-50, 1988) KipCX, * M/T'W'f 
^JdMBRRfctrttRi-* i t lc* 9 , *Si»c* h V"f 
Y-?<< *s^*®'feikL1t ; ey3.->i'*m&L1t 0 

I0 0ml-C5^m^tfc^, HMo^^!) 

W7'h-7^v'y©l^t;illl 2W^n^7A/cm 

[0 0 34] «$ft0J 16.)) 

D^m^^-t^s^o-fy^-y^ayBm ( n. c 

0 1 i O 1 5*3tE : 1 n g/m I ) 1, 0 0 0ml 
HSU ^JfcPJl 5-?JW5JLfc* H/^hW-^lS 
fcRft*ffi*R*«*^:^/»'«:»*i&A/rt: 1,000 
m 1 ©HREH&fcflsRU Qb - 1 0 0 m 1 fCHflWI 
Stffc. f-i/T'y ^^iM*6^F, 3 6 0^, 

1 2 0#&«7&ofc 0 -y-^^y >^lCO^TLAL 

*7My*ffi (^ft*X*«) T-jSJ^Ly!:,, 
Blife^-y-yT'^oy^lS&aB:, 0. 9 8ng/ml 
Tfcofc. Sfc, 3 0^'#, 6 0^ 12 0MtV 

[00 3 5] «HJS01J 17.)) 
^ h v'^@^kMIL c P^)KW|?^ 

HliS0iJ 1 6 -cttffl Lfe^. buy h^-T v'^BJEfc&TL'f 
ffl*JR***^a— /u<ort«*:ft«BMIf» (pH4. 0 

5+NaCl 1M) 1, 0 0 0 m 1 -QHfcftl,± 0 i*C»- 
a«E*^=.— A'OrtWS: h y x-HC 1 «t«^ (pH 
8. 0 + NaCllM) 1, 0 0 0m 1 -Ci5fc#L^o H 
|ca»*^»-^©rt»4raWffl*S*l, 0 0 0ml 
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«s#i o@ia*fa«ttB.©9 o%©»*stt«r«i* 

[00 3 6] ctbtm i . » 

A©«*tt» 

ti^Mffiao. 0 1mm 1 » rtSl8 0mm» ft&JI 
16 cm, #*1 0 0*. *5?a-;W*JB»J»»©#fa 
7 mm, *S?*-/U****»<0ft£ 1 5 mm : Jfi^bft 

D^y7!)-iU, SK^a.-zWC^JlMI (E. 
c o 1 i O 1 5 7) &&DNA$ffi (DANigg : 8 
pg/W'f^oOVml) 5 0mlSr77*7l'l 
)5(tm§-fr^o S*ra«*tt5 0 0ml/mi nT*«L 
fc. j*tHttfcoV^-CDAN©»aSr^T4ofc*S % DAN 

"C, *J§& ( E. c o 1 i O 1 5 7) (lxl 
0 1 cells/ml) 50ml tcT"ff^. Sfittl£-£ 

*ri%7Vl/7$S/8tt ( E. c o 1 i Oil 1*5)5: 
lOng/ml) 5 0ml ^7^7^ Lfc. *Wtt»CO 

o n g/m i ©y#*»**tnm*nfc. 

[00 3 7] «JtU^J 2 . » 

t;PD-^i?7tr-hi^77'ff-t75 

*-/'^t;i'n7 7'f y£0>Jfc$fc 

-fc/Wa-x^Tirx-hlg^T^lf- (Me 1 t r 
a x 1 6 0 : MS® 1 . 6 m' , 195^ 

«) fcta^^o*^ mim&%. aw^ftt, 2 e : 1 



(7) #H8¥ 1 1 -1 6 5 0 6 6 
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*267~1273 (1993)) \Z& CT, 7?*'» 

?:nygtf- h y VM, (1 Oml/lJMK) £ifl];tfc.y *K 
#*S^T£v«2 0 0ml (!)^#itilng/m 

1) *2i»iinMRS-frfc. 4»§s**nifc»±» ^a**« 
*h (^@& : fafttmm s }s£xm&&wiz£zjj 

10 fttfc 0 mtlJM&3 0$H*©/M'*JMk «SHtti^ 
IBJffeo/^^Aftv IBj||!l!tt2"*W««)^^^Jh*®W 

*i*»e>ty##»ttKka*^**»*sfc. *£9!© 

38W#fe©#* (#ff^l 8 6 5 2 8 4#) ££9 flit 
LfcTS *->y^t;i'D7r'fv (75* , >yfe^ 
ft: 5mg/ml) tC±E^*V*"M- y f A (10m 
1/1 Jktt) £flD*rty*#)^#^Jfiufc2 0 0ml 
(!)^itilng/ml) «:77?>fU 1 m 
I /m i nftTJtfc. «TM*6 1 ^WMft«)*T«lc 
o^T, UA/Wf^h (IBft : ?0)fc*63iS®i) , *5i 
20 t«Bfi*Wr J:«*» K^^-i V- : ftfc^I* 

si) -cy ##*s©£ft& : fr&ofc.#, MHo^fe'C'b y 

iBfflB«©*S'JMflW>iatefttt» 6 0 ml-Cfcofc. 

i ( y x^rnsm lpg/misir) -cfcofc, 

[0 0 3 8] 

fc#?uft«i3tft (#?LttW8j:t)«#att«faa«i) > * 

30 J:tWls**«fe*ISrllJSftt^«l?U«Jft# (*&LR*SJ:0 C 
fittRk Qx**-** R**tttB 

* 



(51) Int. CI. 

C 1 2 P 19/04 
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// C 0 7 H 21/00 
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